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Pin*  rear  (ions  ot  cyclic  aiul  polymeric  ha l ophospha/eues  with  organol l thium 
uMv’.i'nts  have  boon  studied  oxt  ensl ve  1 v , * * *" ’ but  the  rear t Ions  ot  organo- 
metalllc  reagents  with  evelle  and  polvmerle  o regano- 1 unct  tonal  phospha/eucs 
have  not  been  explored  In  detail.  01  particular  Interest  to  us  were  react  ions 
that  could  vteld  carbanionlc  species  bound  directly  to  phospha/.eno  cyclic  and 
polvmerle  compounds.  Such  reactive  Intermediates  could  be  used  to  svnthesl/e 
a wide  range  ot  new  cvcllc  and  high  polvmerle  phospharones  not  accessible  bv 
other  synthetic  routes,  including  those  that  might  torn  unusual  ligands  tor 
t ranst t Ion  met  als. 


We  have  t otind  that  hexa  lp-bromophonoxv  Icvc  lot  r iphosphazeno  , 111,  umlet  goes 
a high  yield  metal-halogen  exchange  react  Ion  with  n-luit  v 1 1 1 1 h i urn  to  viold  t h«* 
hexalithio  derivative,  till.  l'he  react  ton  conditions  employed  involved  a 
rapid  addition  ot  n-but v 1 1 1 1 h him  ( l . t»  M in  hexanel  in  a 1 SI  excess  to  a tetra- 
hvdroturan  solution  ot  ill  at  -40"Y. 
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I'he  presence  of  (11)  was  confirmed  by  Its  reactions  at  -4()°t'  with 
electrophiles,  such  as  deuterium  oxide,  carbon  dioxide,  chlorod 1 pheny 1 - 
phosphine  and  trlphenvltin  chloride  to  yield  the  following  derivatives: 
lNPUjf-iH:6H4l))2lJt  (111);  [NP(£-OC6H4COOH)2]3,  (IV);  ( Nl’  (P-0C^H41*  (C^H^ ) , ) 2 1 3 . 

(VI;  and  [NP^-OC^H^Sn^^H^)^.,)  (VI).  All  of  these  compounds  were  identified 

by  P nmr  spectra,  infrared  spectra,  and  chemical  analysis.  The  position  of 
lithium  incorporation  on  the  aromatic  ring  was  confirmed  by  the  ^ V'  nmr  spectrum 
ot  compound  (111)  which  revealed  both  the  presence  of  a triplet  structure  and 
a decrease  In  the  resonance  signal  for  the  carbon  at  the  para  position  ot  the 
aromatic  unit  when  compared  with  the  ^ V nmr  spectrum  of  | NP  (Ot:  11^)  , | ^ . * The 
absence  ol  significant  skeletal  cleavage  during  metal lat ion  is  a considerable 
advantage  tor  the  use  of  such  processes  In  phosphazene  high  polymer  syntheses. 

the  binding  ot  metal  complexes  to  phosphazene  compounds  is  ot  structural, 
catalytic,  and  potential  biomedical  Importance.  *****  This  reaction  system 
possesses  a capacity  for  the  binding  of  metals  both  through  reactions  of  (II) 
with  metal  halides,  as  demonstrated  by  the  synthesis  ot  compound  (VI),  and 
through  the  reactions  ot  compound  (V)  with  metal  complexes.  In  order  to 
illustrate  tills  second  reaction  pathway,  (Vl  was  allowed  to  react  with  II. ,0s  ^ (CO)  j 
t V 1 l ) , a compound  which  has  been  demonstrated  previously  to  react  with  tertiary 
phosphines  to  yield  mono-substltuted  phosphine  osmium  cluster  compounds, 

II  ,0s  j(t'O)  j^(PK  j) . ^ The  high  reactivity  of  this  osmium  cluster  (VIII  was  ascribed 
to  a metal-metal  double  bond.1  When  compound  (VI  was  allowed  to  react  with 
a deficiency  of  (Vll)  at  25°ll  in  methylene  chloride  solvent,  the  expected  color 
change  from  violet  to  yellow  was  observed.  Furthermore,  inlrared  spectral 
comparisons  ot  the  carbonyl  stretching  regions  for  the  osmium  complex  derived 


t rom  t r Iphenylphosphlno  anil  that  derived  troni  (V)  cunt  irmed  i he  existence  el 
metal  binding  through  the  phosphine  residues  of  (V)  rat  hoi  than  through 
tin*  skeletal  nitrogen  atoms. 

Kxperiments  are  now  underway  in  our  laboratory  to  extend  these  small 
molecule  cyclic  model  reactions  to  high  polymeric  phosphazenes. 
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